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cases, the increase in cases occurred from 2020 to 1692, with 206 cases in Sidomulyo Village. 
Moreover, the physical condition of the houses in Sidomulyo still needs to meet the reguirements 
of a healthy home. This study aimed to determine the relationship between household drinking 
water guality and the incidence of stunting in children aged 6-59. Observational research with a 
case-control design on children aged 6-59 months in the Talun Kenas Health Center Area, Deli 
Serdang Regency. The sampling technigue was carried out by consecutive sampling with a total 


ab Sae sample of 42 subjects in each group. Stunting was categorized based on TB/U score « -2 SD 
ba The | according to KEPMENKES RI anthropometric standard table. Drinking water guality was tested 
Between 5 using a sanitarian kit—bivariate analysis using the Chi-Square test by looking at the Odds Ratio 
Household (OR). The results of the bivariate analysis show that the quality of household drinking water is 
O Ti associated with stunting in children aged 6-59 months (p=0.004; OR=4.144), meaning that the 
Incidence of quality of drinking water that does not meet the requirements increases the incidence of stunting 
apa . in children aged 6-59 months. This study concludes a significant relationship between the guality 
ontagion : 
Scientific of household drinking water and the incidence of stunting in children aged 6-59 months. 
Periodical of 
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and Coastal 
Health, 5(1), 1- 
11. 


Keyword: Drinking, Stunting, Toddler, Water Quality. 


INTRODUCTION 


Stunting is an indicator of shortness, measured using the formula height-for-age 


(TB/U) Length-for-age (PB/U), which indicates a chronic nutritional problem that is the 
result of long-standing conditions, such as poverty, hazardous living behaviors, and 
inadequate parenting/feeding from birth (Galgamuwa et al., 2017). Stunting indicates a 
community's prosperity, health, and income. Diet, parenthood and health factors acquired by 
mothers and their children significantly influence their future health and well-being (Rahmad, 
2016). The effects of stunting on children's economy, intelligence, and quality of life are 
significant. Short children are more likely to become adults with less education and increased 


susceptibility to infectious diseases . 
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According to the Fundamental Health Research (Riskesdas) report, the prevalence of 
stunting in Indonesia increased from 2016 to 2018, from 27.5% in 2016 to 29.6% in 2017 to 
30.8% in 2018 (Kementerian Kesehatan RI, 2018). According to World Health Organization 
(WHO) standards, the stunting rate in Indonesia, which ranges from 30 to 39%, constitutes a 
national public health issue that requires immediate attention (Rachmi et al., 2019). 

In 2013, the prevalence of stunting in North Sumatra reached 40 percent and 
decreased to 32 percent (very short 13.2 percent and short 19.9 percent). This number is still 
low compared to WHO standards, which classify a region as acceptable if the prevalence of 
stunting is below 20% (WHO, 2009) 

There are direct causal factors and indirect causal factors that cause malnutrition. 
Direct causes of stunting include toddler nutrition, the nutritional status of expectant women, 
and infectious diseases (Adzura, 2021); (Novianti, 2020). In contrast, indirect causes include 
the physical quality of drinking water, drinking water sources, latrine ownership, and 
hygiene, specifically hand-washing practices (Uliyanti, 2017). Waste management can 
contribute to additional environmental risks (Novianti, 2020). These conditions must be met 
to reduce the incidence of malnutrition and morbidity, one of which is stunting. This 
nutritional problem can be caused by inadequate environmental sanitation (Ainy et al., 2021); 
(Emryssyah, 2021). 

As a result of a lack of health knowledge, poor environmental sanitation, such as 
potable water sanitation and population density, also contribute to childhood stunting. 
According to research (Safitri, 2020), there is a significant relationship between domestic 
sanitation and the incidence of stunting. Consequently, environmental sanitation has a 
significant impact on the prevalence of stunting (Febry et al., 2022); (Salman et al., 2017). 

Components of environmental sanitation, such as hygienic behavior and sources of 
potable water, have a greater impact on the development of children under the age of five 
than infectious diseases, such as gastroenteritis. The 0.1-0.6 SD point decrease in TB/U 
anthropometric measurements is proportional to the quality of sanitation, clean water, and 
hygiene (Yuliani, 2019). Children under the age of five can be stunted due to poor drinking 
water sanitation and a lack of behavioral hygiene, which can cause digestive disorders that 
result in nutrients for growth being converted into the body's resistance to combating TB/U. 
infections (Schmidt, 2014). 

As children under the age of five are still susceptible to infectious diseases, 
environmental sanitation affects their growth and development (Aprizah, 2021). Continued 


exposure of a toddler to human and animal excrement can result in chronic bacterial 
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infections, which can be caused by inadequate water and environmental sanitation, which 
reduces the body's ability to assimilate nutrients. Inadequate environmental sanitation causes 
digestive tract disorders, which divert toddlers' energy from growth to battling infections 
(Izzati, 2016); (Checkley, 2018). 

Water used for residential purposes, such as potable water, must meet international, 
national, and local health requirements. The purity of drinking water in Indonesia must 
satisfy the requirements outlined in Permenkes RI No. 492/MENKES/PER/IV/2010 
(Permenkes RI, 2010). Each component must meet safe drinking water's physical, chemical, 
and biological requirements. Temperature 3, odorless ness, colorlessness, and tastelessness 
are the physical characteristics. The pH range for chemical requirement parameters is 
between 6.5 and 8.5. While the microbiological parameters are total coliform bacteria and E. 
coli with a permissible threshold value of O per 100 ml of sample, the microbiological 
parameters are total coliform bacteria and E. coli. If coliform is detected in water, it indicates 
the presence of toxigenic microorganisms that are detrimental to human health (Mediani, 
Henny, 2020). 

A preliminary survey conducted in the community of the Talun Kenas Health Center's 
working area in Deli Serdang Regency revealed poor environmental conditions, such as the 
lack of sanitation or clean water facilities and the poor quality of clean water, which makes 


children susceptible to infectious diseases that can lead to stunting in toddlers. 


METHODS 


Observational research is used; observational research is conducted without 
interacting with the research subject. This study conducted an analytic survey on the risk 
factors for stunting, specifically the purity of household potable water as the independent 
variable and the incidence of stunting in children aged 6-59 months as the dependent 
variable. This study's data were analyzed using analytical correlation. Correlation research is 
the study or examination of the relationship between two variables in a situation or group of 
subjects to determine the relationship between one symptom and another or one variable with 
another variable. Case-control methodology was utilized in this study. Case-control research 
is an observational, analytic epidemiological study investigating the association between 
certain effects (diseases or health conditions) and specific risk factors. The case-control 


research design can be utilized to evaluate the role of disease risk factors. 
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Table 1 Frequency Distribution of Respondent Characteristics 


Stunting Normal 
Respondent Characteristics n % n To 
Age Respondents: 
16-25 yearsold 14 33,3 9 21,4 
26-35 yearsold 17 40,5 19 45,2 
36-45 yearsold 7 16,7 10 23,8 
46-55 years old 4 9,5 4 9,5 
Education Respondents: 
Never School 3 7,1 1 2,4 
Graduated from elementary school 5 11,9 5 11,9 
Middle school graduate 15 35,7 15 35,7 
Graduated from high school 16 38,1 15 35,7 
Graduated Diploma 1 2,4 3 7,1 
Graduate 2 4,8 3 7,1 
Respondent's Occupation: 
Does not work 7 16,7 7 16,7 
Farmers/Laborers/Fishermen 15 35,7 15 35,7 
Self-employed 15 35,7 14 33,3 
Servant Goverments 1 2,4 3 7,1 
Other 4 9,5 3 7,1 
Household Income: 
< Rp. 3.188.592,42 17 40,5 16 38,1 
> Rp. 3.188.592,42 25 59,5 26 61,9 
Total 42 100 42 100 
Toddler Gender 
Man 22 52,4 19 45,2 
Woman 20 47,6 23 54,8 
Toddler Age 
< 36 Month 9 21,4 11 26,2 
> 36 Month 33 78,6 31 73,8 
Total 42 100 42 100 


Table 1 reveals that the majority of subjects in the case group (40.5%) were between 
the ages of 26 and 35, whereas the majority of subjects in the control group (45.2%) were 
between the same ages. In the case group, most respondents were high school graduates 
(38.1%), while in the control group, the majority were also high school graduates (35.5%). 
This indicates that most respondents in both the case and control categories were high school 
graduates. 35.7% of respondents in the case and control categories were farmers, laborers, or 
fishermen. The frequency distribution of research participants based on household income 
was greater than Rp. 3,188,592.42 in the case group (59.5%) and the control group (61.9%). 
This demonstrates that most household incomes exceed Deli Serdang Regency's Regional 
Minimum Wage (UMR). The majority of toddlers in the case group were male, 52.4 percent, 


while the majority in the control group were female, 54.4 percent. In both the case and 
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control groups, most toddlers were older than 36 months, with proportions of 78.6% and 


73.8%, respectively. This indicates that the preponderance of preschoolers is older than 36 


months. 
Table 2 Frequency Distribution of Drinking Water Quality 
Stunting Normal 
Drinking Water Quality n % n % 
Type of Facilities 
Tap water/PDAM 0 0 0 0 
Drill/Pump/Dug Well 14 33,3 19 45,2 
Rainwater Catchment 0 0 0 0 
Packaged Mineral Water 0 0 0 0 
Refill Water 4 9,5 0 0 
Spring Protection 24 57,1 23 54,8 
Distance of drinking water source and 
sewage collection site 
< 10 meters 15 35,7 19 45,2 
> 10 meters 27 64,3 23 54,8 
Drinking Water Treatment 
Cooked 42 100 42 100 
Chlorination 0 0 0 0 
Using filters 0 0 0 0 
Unprocessed 0 0 0 0 
Other 0 0 0 0 
Drinking Water is Placed in a Closed 
Container 
Yes 42 100 42 100 
No 0 0 0 0 
Meets Physical Quality (Tasteless, 
Colorless, and Odorless) 
Yes 
No 32 76,2 33 78,6 
10 23,8 9 21,4 
Meet Chemical Quality (pH, TDS, 
Nitrate, Nitrite, and Total Chromium) 
Yes 42 100 42 100 
No 0 0 0 0 
Meet Microbiological Quality (Total 
Coliform and E. Coli) 
Yes 17 40,5 30 71,4 
No 25 59,5 12 28,6 
Total 42 100 42 100 
Fulfilling Physical, Chemical, and 
Microbiological Quality 
Qualify 17 40,5 31 73,8 
Not eligible 25 59,5 11 26,2 
Total 42 100 42 100 
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Table 2 shows that the case and control groups obtain the majority of their potable 
water from boreholes/pumps/dug wells at a frequency of 33.3% and 45.2%, respectively. In 
the case and control groups, the distance between the primary water source and the drainage 
reservoir was greater than 10 meters for 64.3% and 54.8%, respectively. There were 84 
respondents (100%) who treated their potable water through the culinary process. 84 (100%) 
of respondents position ready-to-drink water in a sealed container. Regarding the physical 
condition of potable water, the majority of participants in the case and control groups 
qualified, at 76.2% and 78.2%, respectively. 84 (100%) of respondents in the case and control 
groups met the requirements for chemical quality. While the majority of microbiological 
quality in the case group was unqualified at 59.5%, the majority in the control group was 
qualified at 71.4%. As measured by physical, chemical, and microbiological parameters, the 
majority of the case group (59.5%) did not satisfy the requirements for safe drinking water 


quality. In contrast, the majority of the control group (73.8%) did meet the requirements. 


Bivariate Analysis 


Table 3. Cross Tabulation and Chi-Square Test Results of the Relationship between 
Drinking Water Quality and the Incidence of Stunting in Toddlers 


Drinking Water Quality Not Stunting Stunting Total p OR 
n % n % N % 
Qualify 31 36,9 17 20,2 48 57,1 
Not eligible 11 13,1 25 29,8 36 42,9 0,004 4,144 
Total 42 50 42 50 84 100 


Table 3 reveals that 36.9% of respondents with acceptable potable water quality have 
children under five who are not stunted, while 20.2% have stunted children. 13.1% of 
respondents with unqualified drinking water quality had infants who were not stunted, while 
29.8% had children who were stunted. This indicates that respondents with unqualified 
drinking water quality and toddler stunting are disproportionately represented in the case 
group. Toddlers of respondents with substandard drinking water quality are more likely to be 
stunted. 

The calculation of the p-value is 0.004 (0.004 0.05), so Ha is accepted (accept the 
hypothesis), and Ho is rejected (reject the hypothesis) (the hypothesis is rejected). This 
indicates a significant correlation between the variable quality of household drinking water 
and the prevalence of malnutrition among children aged 6 to 59 months in the Talun Kenas 


Health Center area of Deli Serdang Regency. This implies that in 2022, the incidence of 
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stunting among children aged 6 to 59 months in the Talun Kenas Health Center area of the 
Deli Serdang Regency may increase if the potable water quality does not satisfy the 
requirements. The calculated Odds Ratio is 4.144, indicating that the quality of drinking 
water that does not meet the requirements has a 4.144-fold greater likelihood of producing 
infants with short stature than that of drinking water that does meet the requirements. The 
desired confidence interval is presented with the Odds Ratio (CI)—this study with a 95% 
confidence interval. The 95% confidence interval for the results of this study was 1,646 to 


10,435. 


DISCUSSION 


Inadequate sanitation can cause infectious diseases in infants, such as diarrhea and 
helminthiasis, which can disrupt the digestive process and absorption of nutrients; if this 
condition persists for an extended period, it can contribute to problems with 
malnutrition(Zurhayati & Hidayah, 2022); (Mukabutera, 2016); (Syahlidin, 2021) . Pure 
water is indispensable for various daily activities, including cleansing and cleaning latrines 
(MCK), as well as consumption. According to Ignasius Dwi Atmaja Sutapa, Executive 
Director of the Asia Pacific Center for Ecohydrology of the United Nations Educational, 
Scientific, and Cultural Organization (Apce-UNESCO), the lack of access to clean water is 
analogous to a child consuming nutritious food with unclean eating utensils, preventing the 
absorption of nutrients during digestion (Imani, 2020); (Adinda, 2021). 

The results obtained during the study, in June - September 2022, obtained 42 toddlers 
in the case group and 42 in the control group. Data analysis was carried out in the case group 
of children aged 6 - 59 months with stunting conditions, while the control group was children 
aged 6 - 59 months with non-stunting conditions. The results showed that drinking water 
quality is a factor associated with the incidence of stunting. The chi-square test showed 
significant results with a p-value of 0.004. This shows a significant relationship between the 
variable quality of drinking water and the incidence of stunting in children aged 6 - 59 
months, meaning that respondents with unqualified drinking water quality are at risk of 
causing stunting in toddlers. 

The Odd Ratio obtained from the calculation is 4.144, meaning that respondents with 
unqualified drinking water quality have a 4.144 times greater chance of having stunted 
toddlers than respondents with qualified water quality. The quality of drinking water in 


question is drinking water that meets health requirements, namely physical, chemical, and 
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microbiological requirements by Permenkes No. 492 of 2010 concerning Drinking Water 
Quality Requirements. The results of this study obtained 95% CI 1.646 - 10.435. The odd 
ratio value found in the target population with 95% correctness ranges from 1.646 - 10.435. 

A high number of microorganisms (such as pathogens and E. coli bacteria) in 
contaminated water, which, when ingested, can disrupt the human body's systems, is the 
cause of stunting. Diarrhea and nematodes are among the pathogens that reside in unclean 
water (Sugiarto, 2019); (Berhe, 2016). For example, children with limited access to pure 
water may experience recurrent diarrhea. The child's body loses many fluids and 
micronutrients (essential nutrients) during diarrhea. Zinc is one example (Adinda, 2020); 
(Sutyawan et al., 2019). When the body lacks zinc, the intestines damaged by gastroenteritis 
cannot regenerate. According to research, childhood zinc deficiency can result in stunting. 

Children who lack access to pure water are also susceptible to worm infections 
(Hanum, 2020). Worms penetrating a child's body initially consume nutrients before 
decreasing his appetite. If left untreated, this condition will cause malnutrition and stunt the 
child's development (Tsaralatifah, 2020). This is what causes malnutrition in individuals with 
worm infections. The body does not assimilate nutrients from the food ingested in children 
with diarrhea or worms (Safitri, 2020). In fact, under certain circumstances, the body 
depletes its food reserves to combat the infection, causing the infant to become malnourished 
(Fatimah, 2020) (Wahyudi et al., 2015). Multiple infections that persist for an extended 
period can cause stunting. Infection rates correlate with unsanitary environmental conditions, 
such as lack of access to clean water, sanitation facilities, and refuse management (Hanifah et 
al., 2020); (Galgamuwa et al., 2017). Thus, providing pure water and sanitation plays a 
significant role in reducing stunting, as it is closely related to efforts to prevent disease 
transmission. 

Due to prolonged malnutrition, stunting is a condition in which children fail to develop 
(both physically and mentally). A child's diminutive stature characterizes this disorder 
compared to their peers. Therefore, preventing stunting requires excellent nutrition in the 
first 1,000 days of life and an adequate supply of pure and potable water that meets health 


standards. 
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CONCLUSIONS 


There is a significant relationship between the variable quality of household drinking 
water and the incidence of stunting in children aged 6 - 59 months, meaning that the quality 
of drinking water that does not meet the requirements can increase the incidence of stunting 
in children aged 6 - 59 months, with a value of (p = 0.004; OR = 4.144) and for the quality of 
drinking water suitable for consumption (seen from physical, chemical and microbiological 
parameters) in the case group the majority did not meet the requirements, namely 59.5%. In 


contrast, for the control group, the majority met the requirements, namely 73.8%. 
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